Proper interaction and understanding of our external world depend on specialized sensory 64 organs and neurons from the peripheral nervous system (PNS). The cranial PNS consists of sensory neurons and mCherry marks ECs. Cloche encodes npas4l, a PAS-domain-containing 137 bHLH transcription factor required for the formation of endothelial and hematopoietic cells 138 (Reischauer et al., 2016; Stainier et al., 1995) and clo mutants have extensively been used as 139 an avascular model (Liao et al., 1997; Sumanas et al., 2005) . In clo mutant embryos, the SAG 140 appeared larger compared to siblings (sib) at 36 and 72 hpf ( Figure 1C ). Quantification of SAG 141 volumes revealed a statistically significant increase in clo mutant embryos ( Figure 1D ).
142
Moreover, the SAG displayed an abnormal shape and a significant expansion along its 143 mediolateral axis but not along the anteroposterior or dorsoventral axis ( Figures 1C and 1E ).
144
The increased volume in clo mutant embryos could reflect a loss of confinement of the SAG 145 cells by taking the space left by the lack of blood vessels or, alternatively, a higher number of 146 Neurod + cells. To distinguish between both possibilities, we quantified in serial transverse 147 sections the nuclei within the GFP-labelled SAG cells between 30 to 72 hpf in the clo mutant 148 and sibling embryos ( Figures 1F and S1 ). In siblings, there is a period of steep SAG growth 149 between 30 to 36 hpf, (sib 30 hpf: 89 ± 5; sib 36 hpf: 128 ± 5). From 36 to 72 hpf, the mean 150 number of Neurod + cells is 105 ± 8, suggesting that after 36 hpf this population does not grow.
151
Remarkably, we found that the number of Neurod + cells was significantly higher in clo mutant 152 embryos compared to siblings at 36 hpf (sib: 128 ± 5 vs clo -/-: 177 ± 5) and this increase 153 persisted at all the following timepoints ( Figure 1F ). Several mechanisms could account for 154 the increased number of Neurod + cells in clo mutant embryos: i) increased specification of 155 neurog1 + cells within the otic epithelium and thereby increased delamination of Neurod + cells,
156
ii) reduced differentiation of Neurod + cells into Islet2 + neurons or iii) increased proliferation Since imaging revealed directed filopodial contacts from cranial vessels to sensory neurons 205 and vice-versa (Figure 2A) , we wondered about possible growth interdependency. We imaged 206 neuronal filopodia dynamics in the absence of vessels and, endothelial filopodia in the 207 absence of neurons. In clo mutants, the number of neuronal filopodia was drastically reduced 208 ( Figures 3D and 3D' ). In contrast, in neurog1 mutant embryos the number of ECs filopodia did 209 not change, though they were shorter ( Figures 3E and 3E'') . These data indicate that signals 210 from ECs are required for neuronal filopodia formation.
211
While sensory neurons in SAG do not appear to be required for vascular development, our 212 data indicate that vasculature is required for SAG neurons to proliferate during a temporal 213 window that coincides with the period of filopodial contacts. Moreover, neuroblasts only 214 extend filopodia when ECs are present. Altogether, the results support the hypothesis that 215 endothelial-neuronal filopodia contacts are required for vessels to signal to neuroblasts in the 216 SAG to restrict growth.
218

Cell signalling mediated by cytonemes regulates the number of SAG neuroblasts
219
Cell signalling through filopodia has emerged as a novel mechanism of signalling between found in treated clo mutant embryos, indicating specific effects of neuroblasts ( Figure 4C ).
231
Hence, filopodia formation inhibition at early stages recapitulated the SAG growth phenotype 232 found previously in the avascular mutant. These data demonstrate that the endothelial- 
250
To test this hypothesis, we inhibited dll4 through the well-studied dll4 morpholino (MO)
251
(Bussmann et al., 2011; Siekmann and Lawson, 2007) and assessed its effects on SAG growth.
252
Remarkably, dll4 morphant embryos presented an expansion of the Neurod + population 253 similar to the one observed previously in clo mutant embryos ( Figure 5A ). This expansion was 254 reflected both in SAG volume ( Fig 5B) as well as in Neurod + cell number ( Figure 5C ). As a 255 further control, dll4 morpholino was also injected in clo mutant embryos and the number of 256 Neurod + cells did not change, suggesting that the results are due to loss of dll4 expressed by 257 the vasculature ( Figures 5A-5C ). These findings reveal that Dll4 is required to regulate Neurod + 258 cell number.
259
In angiogenic sprouts, the number of filopodia increases after dll4 downregulation (Suchting 
283
( Figure 6C ).
284
To determine if cranial vasculature regulates neurogenesis in other sensory ganglia besides 285 the SAG, we assessed for filopodia contacts and quantified the number of Neurod + and Islet2 + 286 cells in different ganglia. Here, we did not perform a temporal analysis, but we chose discrete 
409
Our current work identifies novel mechanisms for head vasculature in the balance between 410 sensory precursor and differentiation fates and shall contribute to our basic understanding of 411 the cranial sensory niche in which head vasculature enters in scene.
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